WO 2005/090947 1 PCT/JP2005/005249 

[oooi] *mwte, ^h^ymMi^{mvtcn^mw<D±>i)-~Ru^(DMm:mm<D 

[0002] Mf&M Sr^-TflJtT^I (R.WehrspoMI, r Photonic CrystalsJ % ISBN3-527-4043 
2-5, p.238-246){i, •7*h^v?fe&&mm Uft^— ^M^LTl^ ^<D±^D- 

^(Dx^mmmcxmmu ^m^tcit^m^m^^xmm^w--t?>2:^ 

[0003] -m^ ^-b-vtUiM!* *&mir%mmm<Dm : m!g*vg, fem^m* p , mm 
m&<oki-z>t, mmmvgi-iv g = (d/s/d atr'xjEmtstiZo ltc^o-c, m&m 
vg^, <i£M/»j3 (omt^n-t^mmmco (Dm^4^<^^m<^, mm. 

[0004] ±tmnmm^fo±±>-y--x^ 3ik^*h-v?mgh*fcm-tz>ft<Dm 

[0005] hk % 3^7D^h-y^M^^J?:$Tl-fe^Ji^^v^fe % e^-- Ktf^I^ 
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[0006] ^i^g^»v^^^J:6^r B W^«#^^^-^^^^^^^^ 
O Alt® l^V ^T^O^--^ti^^^C-C^SO'(gT^ V ^tt^ ^$£>t9 % 

[0008] 3#c»Wfcff5-fe>1»— WWt51W4Ih ^h^^irV-^ 

^ym^Km^tz.^m^xm^^^^<Dmmm<D^mmm\^x, 
^^nm^tiz>mmm^m^m^^xn^m(owm^mx^fz.ib^ -7^ 
b^^±^~wmt\.x^ir^~mm^t^^-^mmtmm^ti^2^i 

[0009] #?i£;LXte, ±B(D^m^nmmm(Dw^m^bMmmm(Dmm^'&L.x, 
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[0010] M%k.mm<DWt&<7)*kmz.m^x\^ ^f^^tiioits^Kitxtsi 
coon] nmmm^mm^(Dmm^^Mir^m.^mmi-^mi^x^ ~7*y~y? 

%z.tx\ mA£thtz.mm&&±m<Dmfe$.g:x&M£itz> 0 finum*. ±>-y— * 

ttv?T^>?mmYb. ±m<7)^mm^])7T^^m^titmL-x^ _h§s<^# 

^m^ir^mmm<DmMt-^^m^i-^bx\Mm^myf)^'rmmm(D 
w.wmm:nm\.x, Mm®mm%&m&M(DmM&<Dmmmimj&£ j £z>z.bx 
> m&tkMzmm£<nD^b&x%z> 0 
[0012] ^h^ry^±^—mmn2^^m(D^h^y^^mm^u ± 

>^-m^mRmyr^>^mm^ti^ti2^y^h^y^^Bmm^xm 

M^xmmzAfitf-hbMfi7$-hb&te}&1r%zb*m&L\, \ #A;W-M*m 

^mm-rz>-t\c£^x, mMm^m^^xh^^yy^^^x, mm 
[0013] ma^y^h^y^±^-^mn±^-mtim^bV7T^^m^m^ 



i 
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[0014] *fc. mti&m$Yby77i'>x&mmtt]ri^tite7*b~>y?±>v— &m<D¥ 
[0015] ^^-^m^bv^7^^m^(Dmmm(Dx^m^^m^'r^ 

^bmzyxv-y^&m^ag^xmmir&KtimwL&b^ %y7*y~v*i& 
gkmrnft-emm-tzniMfimwimb, m2^h^y^^m^xmmir^m2 

*S»-CO«f®R« ( X 1) fcSfcSSE^ ( ^ 2) -cmflKft%*«$*5 

u i)&tt&mw*muir%mffii$t<Dm.nbirz>z.bX', v^r^^^mmx^m 
^n^m^^^m-mw)^hmmir^^m<irz.b^x^^ 



WO 2005/090947 5 PCT/JP2005/005249 

&(Dnmm*mviL,x, mm.Lfc^m^mmmm^W'r^tx, n& 
mw^m&tmmx^ ^^^it, wmm&x<Dnmm<Dmummibftte\,^ 

[0017] 'ftfemm<DmMm*miRi-z>ti& ^^m-m^mx^nK ^<D$t%mm* 

ftmK&^x&i&wfefo&^ts-&?\zwife&^ t<D^ms:(Dmmmmm 

x\ n^w<Dmmmmx%z> 0 
[ooi8] km, irv-y— &Mmx<D&Mm^<Dis7h*mm~fzjj&,te, mwmm^n^ 

^M^x^mi-?>mmm.(Dw^^m^cm^h<Dt-r^t, m-b, 

b$ttb%z.btfXZZ> 0 

[0019] ^^-*^T^^^W(^^c^^>7h^|i|g^^^-$-fr5^c(±3^ 

i\7tz>tz.V)(D— ^(D^fkkvx^n^mtRm^x^is^-&M^mm<nm$\m^ 
^—^M^cD-^z-tDmjt^^m^^t^mxh^o r«« s ^ 

Z>&0,MM®.<D5m$:&M-tZ>Z.kX, mmfcXRfc*mzirM1§iMM<Dmm&$: 
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[0021] ±^~&m^<D&m&&<Di/7h&mm'$-z>tt-efe, mk<o±>*9—&» 

[0022] max. ttmwmvmmttem^ h^m^K^nm^^mi-^m^M^ 
%on<7)mM<Dtkm-fz>z.kb nmxh^> 0 ^m^, mm^-t^y— ^m^2^ 
@E?u-eBas£*K ^tiiznfo£itxmm<DfeMm$2fcKmmT*mw&iv% 0 mm 

z.tx\ mm(D^m^±^-^m^bnm^^^m.M<Dmmm(D^mic 

mm<D^^}sb^bi^x^ 0 

[0023] *&WXte, ^>V-&M^ft<Dffimimfo&%%mirZ>Z.blz£.<>X 

^c^mmm^m<Dmm^m^xn^mm<Dmm^^ir^mm^m^m^ 
^•^—mm.^x(Dm^xm^mt\^x. m^b^>^— &m&b<Dm<D ■ 
ir 0 ^mm^<Dmm^m<Dmt^m^^xM^mm<Dmm^^^bmx^ 
[0024] ^fc. ^h^^-fe>-f— mm\cmm^tc2-D(D±^— &m%&m<D^*/^— 

&ftffi^%^bxM^m<Dmm*&#>z>z.b&x%z> 0 
[0025] *mwxu, ±.<ox.^m^^mm^y^v^y^m^mmbm.^^h 

Z7^h^^±^-m^,mi^b^^^nmmbm2y^h^ym^mm^ 
^ru z.thb<Dmu m27*v~v?&Mimmiz&^te.mi£>o, 2^.5mm^\z.^x 
mz.&A,xmm£ftz> 0 ±>v-m&m*Atim&&bMtim$t&bxmf&£th, 
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^mmc^x^m^Mx^m^mmm^mir^m^-htm^Mo a 
xfov, mm^M^m<DMm&^<Dm8t<Dmmti,x$\-n-rz>o z.<dx?\^ a 

A^^^W^^^(e: % ^^®o#^{c^bTm«^#i4^^$^ 

fix, ^>^—^m^im^mt^mm^(Diimmt^^^:^t^x^, ^<Dm 

[oo26] *fc, ^Bjoir^-(c*5v^«. mm^m^-rmm^^—^^^— -r 

, um^(D^i^m^mmvx, iEmtemj£&"smt-rz> 0 -mtL-xi-t, -7*v~ 
m*wm^x7*h^y?±>'V-mm<Dft¥¥F&&ffimirz>z_bx\ ±>y—&m 
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[0027] *mM<n±^-tete±^-&mm±Kn&&frfttt&mmnm*m 
[oo28] m-. ±^(D^-^mmm^mm'r^mmm<Dm^:^<i-tmm^mm'r^ 

&xmmvfrmm$t<Dft^ ^m^titcmm^^^mmxm^i-r^tK^. * 
&x$z> 0 

[0029] ^mmMK^^h^y^^mm^tcM^mm<Dm^m^^mmir^ ^ 

m j t^y-—m$i&KmA'rz>^tx\ ±^-^mm^^ ^xmm-r^mm^m 
m&mtuu ^<D&m&ftffii,xMmwn<nmm%$YWir%z.b&x%z> 0 

[0030] mm^m^m^^-fDmimmmm^-rmmmo 

m4m±xmmir^y^h^y^±^—mm<Dmm^-rmnm 0 
m5m±.xmmir^y^b^y^±>^— mm&MM&m-tmnmo 
m6m±xmm'tz>7*b~vy'±>y— mm&wfe^-r&nmo 
m7m±.x®.m~f%-7*b~iy?±>'y— ^m<Dmfflz^ir&w.mo 
m8m±x&mir%7*b^y?±>^~mm(Dmw&mirmmmo 
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[iai5]igii3f-e^i-fe>^— &m&*'St*nft<D-'i®$k±mmmo 

m 17] H-bTMgffl ^fe^— 55*o«i««r^-«4«BI, 

m25m±x&m^z7*h^yy-^v—mm<Dmm&mi-mmm 0 

[oo3i] *mmzmz>-tis-f— 2^k^mm<D^h^y^^mm^ir^y^h^y? 
±>-y—mm2oz®imirz >0 y^-h^m^mmttt. mu^^mutitm^m 
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[0032] Z.<DZ7*h-y?±>^—mm20\Z.ttL, Atl£1nZ>WmtL<?>m&&22RXfi. 

[0033] WOmtLX, J^^^^c^(1530nm-1565nm)-^L^(1565nm-1625n 
nfa^<DfaTMm<V%gffl)a%0. 42jum£U IW?L0>¥®S:O. 29a, ir^—^ 

ft^SB^ftOM^a^R^W^D^ 
[0034] ^Kf4,r<DJ:5^^h^^^^l^W#M^oma^<D*^^fiJffl - 

[0035] ay^^St-fSCT±<D20(7)M^Jffi-r^(DTfc«9. 3fe-f 1 

[0036] <^iHife^flg> 
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[0037] mi— 2« N *MMBm\z.mz>±>y— ^h^y^±^— ^m2o\z.^ 

-^{^22ty7Tl/>'^#«32,rne)0#^^«a^^tL6ir^-# 
^24^y 7t^>-^*^34^^$^ #*^«_h!50#^^ mWfr'K 

&i$tLtcmm.Wi<D%im$:mfe-rz> 0 — vyr^>^m^32^v^r^^m 
m4u, ^—^v36ic£^xM^w&^&mmM,frbmmt$tix, mmm^m 

[oo38] ^atg^^i-sfefe^, ^mmmmim^±>^— tm, 

^^20-.#t^i-6fcfe<D«a^«10, ma^^r-fe^— ^g§22^y^Tl^ 
^^S&32^(^|l^$^^gE^ll,^^-*^24d^^:m$tv^mM 

<^^^mi-5m^3Mfh4i,y^TW>'^*^34d^^m$nsma^o^i 

m^<Dmmm^^xnmmM<Dmm^&i-^mm2^mx.hfh^ 0 znb 
<DMf3&m$Y4i^ y^T^^mfcsi, ms§f42f*i&m^4om$^*K 
<D^4^^vi±^\HKmm^n^ 0 ^mmo^mmm2xM^t-mm^i-m 

[0039] ±>V—m&m22 J $y-7T^*m$i$&32^ 7*h^y?±>V—^miO(D-&£ 

^(D^M^mox-mm^mmu ft^^<D-^A^^-h2i N 3i^u m 

^^^fim^-Y23^ 33£LTV^„ A^^-h21. 31(c^tt^tbA#=f^ 

3, 33^tb^, MMmn4itv7T^>^m$\>5uz.m&tstix^ 
mm4^vyr^>^mm4^Mcm^ti^m^<Dmm^^nhh<Dmm 
th^m^j-rso ir^-*^24^y7T^^#^34«, &mm&ft<DM^ 
jjfa<D<$£:\£i&}$,£ti, &mmx&Mi-z>mM$i*M?)#~h23, 33^mm-tz> 
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[oo4o] mn 

_ Iref - lout 

L - Iref (ai > 

[0041] iiT\ Irefliy7r^>-^S»t51om^l, Ioutl4tH*5*Stt41*^e>»ai3-C&5 

o 

[0042] Gfifc2] 

1 



1+ s 



2Qa 



[0043] Qintem&&tm&&b<Dm<Dft<Dl&&&mz£^Xfc?iZQm.~?. Qatt#«« 

in 0 
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a 0 

/dt) *««24©WSftJB*f , &M$&<DW)&mm& a , 

m 

^O^t^c^-rtLf^ Q=(co x n ) /< a x c) tmir~hftX%Z> 0 

a 0 m 

+i 

-2 

[0044] im\ 



D - 



S-z 



s +1 



(SC3) 



[0045] jfiK E12^i-^-x?fi N «R«^jKio*»fom^$*t5««»©»ft^e^-- 
[0046] ^h-s^-fc^U— ^mi:b-C«, m4—m9iz.^1rh(D& 

®imirz>z.k&nmx&z> <> ^.tih^mx^ mmt^tab^ ^^-—mm.^22^ 
±i/<y— ^m^^mir^m^fD^wtmvx^ibKv^T^^m^^v^T 
^x&Mmzmvxhmm<Dmj&%mmx$z> 0 

[0047] m4\Z.*k'f-7*b~V?±>y—mm20XfZ, ±>~9-—mWL9&22tp\zm&<D±> 
[0048] m5i<l^1-7*b=-y?±>y— ^m20Xn, ^80^— fr(C^UT*5«9, t— 
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[oo49] ±^c>fc-^«^^gsifp^#^i-sma^o^^b<^3is^p-t-s 

xmn^w&mmsc, mm^—^Aiuummm^xmm^^\^xh^.\\ 

teM%At)mmm2Atmtim$i&22Abxmf&£tiz> 0 ±>v—&mm4^ 
Atimwim2AbMt>mmm2Bb<D*mizxm£ti^ Afimwim2A<D-i®<D 
Atitf— h2i^hAt}^Htcmmm^mm^<Dmmm^m^x^x^m 
^(ommmumtsmm22B\z.mm^x^(D^is^\(D— mm^tcm 
^-h23^mm^m^fv^ 0 

[0051] m7i^-t7*h^y?-tZ/y—mm20X^ ±>^—m$i9&22<D£:tt\i>im<ffi 
XAtf^-h21tm^-h23^mmU ±^—m$L&22fatb7*b~V?-t^ 

-mm20(Dm^K^oxmthtc'mm, w*>. ^^—m^^^^tmi 
M£th%mMm$mt)rt-Y23^mxfeMmm?}£tLZ>o 

[0052] m8^-T7*h-iy?±>y—mm20X\^ irVlf— &n^24frb7*b^y?±> 

v-mm20(Dm^mKmm&zi&M£Ttz>£?Km$Yu ^>^—^mm4(D 
[0053] ±m^>mmmmK^^x^ ±^-m^m2t±>^—^mm4tmmmo 
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[0054] <m2mmmm> 

^±^-^m2ox^m^m^m^mmt^tcmly^h^y^^mm > ^ 

pci, Y>c2\z.moxmmir^-^(Dxtimm.^22At, ^^mm^m^o)2^ 
<Dmtim^m2Bi. 22B2txm^ti, &&£km&ci^ pc2rtt^ ztveti 
Afim$i&22Abm7 i jm$i9&22Bi, 22B2ti^m.mn l m^^-i-^>^-— &m 

K\Hzmte%mM<Dmmm$&&Mm4^ 34x&wtz>£yiz.wimstbz> 0 m*>. 

%27*h~yy'&M l mm>C2Xtt^tL^<Dm2$i-g:(X 2)X&M1rZ>£.? 

ra^tt-r, mi^m2x^h<Dbmm<Dtk&!&4o$:m\\ iitKn)©! 

a^5*S^m^3^^41-e^ WU Sg2&ft ( X 2) ©l«©^e77^ 

^3^ff-5i-e^ai-r§o «tF42te, i2S« ( x 2) ( * 

Km^^xmi(DmmMMtmm^x^tt^n(Dmm%nni-z>o 

[0055] #2l;li#J&c:ioV^ta, ±^-&M&24X&M'$-%mMm<Dmi$in (Xl)&tt 

MmmmfcirzmM&<D&nb\^xtevjj7T^x&M^34x&Mir%mM 

4x^m^mmm^Mmmm(DBm^m^b7!)^\ ^o-c. ])^r^>^m 
m4^n^m^^n^m^hmm^^m^\ 
[0056] <m3mm^m> 
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in lot in 1 1 ^•rmm : mmi^ mm^m & m&m\:t$Ttz&mmmt!:tt& 

zmmvx. n^K(Dm^mim^n% mi2\^ nm^m^irmmmt^fnc 
£<>xtk&z&M&ftx&\^mM&<D&&b<Dmm&m~f 0 %<>x^ n^m^x 
ox^^^mnx^mir^ K±^-^m^mn^x^<^tx, nm* 

[00573 z_(DtzJb, ^mm^mxn, ^^^t^^m^nm^, -t^y—m&ffi 

m&M<DmM&<D&m*m$imz-mMi^x^ -(D&mz.^^xM^m.&m. 

mmms2*<D^fcM%At)mm22Abwt)m&m2Bbxm)&£ih, mm 

t^mmmmmu @ ^b^^mm^mm-r^b, xtim$im2A<DMtt ■ 
\^~^(DA^-h2ixmA^tcmmm.(D\H,M^m^mm<DmM(Dmm^ 
^mm4x^mvx, &MT%mmmmfim$im2B<D-t®<DM±)7$-h23 

[oo58] z<D*kmmote$rftftffimm&mu >^&mz£^xtkti%mfemn<DmM$i 

fci£m-tz>h<Db^xtkMLx, M^mw^mm^irmmm^mtiir^ 
?^60te^(Dmmm%-*%:ifxmm&mm-tz> o 
[oo59] mm&mzLMiofe, MMb^mm^^x^^M^t^^m^mm^ 

[0060] 11113-20^, ±Mutm^%m^m\^mir^±Y^y^>'^-—mm2o\^ 

[oo6i] mi3-i5(D^mmxit. ±>-f—&m&24(D±^ Kmzmm.mitfm.m. 



WO 2005/090947 17 PCT/JP2005/005249 

[0062] mi6-18(D^mmX^ 7*h^y?±>V— S^20rt^ % 2o<D*M^24A 

&&te~rzt^ ~j3<n&M^24Ax&M^&mM&<D&mmx<D&m.%&24Bx 

<D%H3k, ^m^40imti^th^mm^(Dm&^mtir^ o ^mmo^tDmmm. 
*&%.<Dmk*wm^x, ^(Dmkm^^zfcvtcMmwn&mmz&feTZo 
&4oxi^ mm^mftc^mmx^mi-^mmm<DmM^m(Dm<[:icm^^x 

m^(Dmtimm^MMbi,xh^\ 
[oo63] mi6(Dm^mmxi^ 2&<DAxm&ffi22AbMt>m®.&22B<Dmt^ 200* 
m^24A^ 24B%7*h~y?±>'i)-—mm2o<DmxfaizML^xmmLtcm&^ 
o m 1 7<D^mm&-*(Dm$im2<Dtt.m j&22<DS##ft ^0x20 
<D&mm4A^ 24B%mmvtcM&^i- 0 mi8(D^mmx\^ -*<Dm&m2 

[0064] m 1 9(Dm^.mmXit, —^(D^t-h-y^m-D— ^201*11^ m$.&22b&M 

^24b<on*mmf&^ #m^cx, mm^m^Miob^m^4ob^mnx 
v>5 0 ^mm4^m^zm^mM(Dmmm^m^^Km$\'^tix, m 

±m<Dm!&fc&mvz>z.b&*smxfr% 0 

[0065] g|20<D^H^#-ete, -OO^^^-fe^f— ^i{i20ft^1g^<D5:v^:qZfT 
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«^ia^JbTl^•fev1^-^fifcLTv^So &m&&22tem-<nmm$im£Miofr 
t><Dmmmmi&i$ti. &^m4\attti?ti&Mmo&&&istiz>o tk&& 
4oi>mmfc2&Kmft^mm£tix7u—j*9o\cx3i&£tiz>o #tfem#4ora:# 
m&24mm£frt^mtm&irttfa{mmi.xmm&hx. &$m&24fat> 
wcMznzmmmmmmoKMtiistiz. ^mm4itmmir^m^m2tm 

#Rtf, M^mm^fcfo<Dmftm^^&mirz>^btfx$z> 0 r<Dfc#>, m. 

[0066] <^4^1fe^> 

H2i, 22tz*mm<Dm4<Dmi&mm&*<~ro z.<DmMi&Wii~zm*&)Km3<Dm 
Mj&ntm-xfozth mm^.m^miotvx-psm^n<Dmm^mmi-^<D^ 
&&*^—y p &ft<>xf%mbmm^mkir%mM&&7*h^y?±>' 
•v—mm20KmA~rz>o m^<D^^-^mn, MMmm^-rmmm^xox 

frt>mA&titz.m&x<D^ &Mm4frb<Dmmmm%&mmoxM#>z>z.bx\ 

m40\z.^f^mm^mt}(Dm^mv^^^nM(7)mtKmm^x^^ o m 
m^vyT^>^mb\^xmmvx^^MM^mm)tir^^m^:<Dmm^<D 
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*mmx%% 0 

[oo67] sk, ±^vtcxo^mm^hmm^ti^mmm^^mmm^m^^ & 
[oo68] <m5mmmm> 

^^xM^ncommmifeztiZo ^(Dmrn^m^^^x^ m^Ati^—b 
2imx7$-h23tir%m&&22<D^&mzmffcmo&mmu mw.&22<D^ 
^m^vxnmvtc^mm4t(Dmm^^mt^M^m(D^icxm^ 

[oo69] m24nm5mmMm(Dm^.mm^u ^^b^y^±^—^m2o^^^x 

m&$&22b^niZ.mmi'fz.2^<DltM$&24CDm MJ&#80£r7MUT, 200* 

m^m(Dmm^^m<DmtKx<>xM0:mm(om&^mvxv^ o 
[0070] m25fem5mmm<D^^Mm$:^u 7*b~v?±^y— mm2o^z^^x^ 2 

&<D¥nteAt>m&$&22At MJjmm22Bb<Dm \ZMm.Vk.2^(D&W&24(D 

[0071] <m6mmmm> 

^2^^-h-5/^^#5tPC2^ig^bT^$tl^o r*Ub2o<D^,fMt3rete > m 
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%m&<Dwmm^fcmz.mmttz>mmtti:z>o Ammmm2ARx*mt>m$t 

^ti.miw^mm > ci(D-m^^xA^m^22Aizmm^(DAti^—h2 

miy^h^v^^mmpci^xxtimm.m2Atmt}mmm2Bt<DfmzMm. 

[0072] At>m$i&22A\£$dl?^ my^h^y^^m^PCltM2y^h^y^^m 

&c2b(DRmxfe, &m^x&mi~%&7£m&<DnM$i<D&*BiMvx, m<D 
fc&mfrtemm^zAXRMmsAmmztiZo mrn^. mtimm.^22B\z. 
^n^.miy^b^^^mm:Pcitm2y^h^y^^mmpc2t(Dwmxi^ 
^mm4x^m^mmmM<Dmmm.(D^KMhx,m i o<D^^nm^ 
&%&*R%im5Bmm£tiz> 0 ^x^Rmmt, miy*h~ym&mm:P 
citm2y^b^y^^m^pc2tx(Dmmm^m^^t^x<>xmm.^iv, 
^umAx^mm^fht^M.^(Dmmm^xtsm^22Ab^^m^2A^ ■ 
fcm-rzmm, R^mm4x^m^^-r^m^(Dmmm^ m±imm22 
B&mx&mmo^mt)tstiz>$hm&\»i±isitz> 0 
[oo73] A^m^22ARumtim^22Biat, ±xmm\^tz.mfofc8o&, my*h 
^y^^m^pcitm2y^h^y^^mmpc2t^^^m^tisM0i 
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